Based on a dynamical energy-transfer theory for the molecular decay rate near a rough metallic surface, a new resonance structure is predicted which is mediated by the roughness and which is absent in the static image theory. The implication of this new resonance structure to other phenomena, such as electron-energy-loss spectrum and cross coupling in thin films, is pointed out.
In two previous publications, ' we 
= -kd, and k, and k2 are defined as k, = -(ek -Q )'
It is interesting to point out that in spite of the very diff'erent mathematical forms as they appear in Eqs. (2) and (4), it has been observed numerically that a comparison between the two for different ranges of d indeed shows the correct trend that one would expect to be exhibited between a dynamical and a static (nonretarded)
with the functions f, g, and h given by In Fig. 1 Another situation where this roughness-induced resonance may play a role is in the recent fluorescence light scattering experiment carried out by Gruhlke, Holland, and Hall on a corrugated thin silver film in which the effect of surface-plasmon cross coupling is clearly observed. We believe that the roughness-induced resonance effect pointed out here is a necessary condition for the cross-coupling phenomenon to occur. It would be interesting to generalize the result in Eq. (4) to the corrugated film system and look for such a cross-coupling phenomenon.
In summary, we stress that this roughness-induced resonance effect should be general and should occur in phenomena other than fluorescence and for rough surfaces other than a grating, such as one with randomly (Gaussian) distributed roughness. ' The reasons that the previous analyses' ' did not yield such peak structure are due simply to the fact that either the nonretarded theory (IT) has been applied or the values of Q are too extreme to lie too far away from the emission wave numbers.
